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Abstract
In their 4000-year history, abstracts have taken several forms and represented a
variety of documents. The scientific journal emerged in the 1600s and gave rise to
what would become the modern scientific abstract. Here, I describe the contexts
in which abstracts evolved, address the subtexts of opinions about their purpose,
and review the texts of 12 kinds of abstracts. For most readers, articles do not exist
beyond abstracts. However, the quality of abstracts is often poor. Inaccuracies are
common, serious, widespread, and long-standing. Abstracts should inform only the
choice of what to read and never what to do.

Keywords:
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Introduction

Table 1. Synonyms for ‘abstract’ illustrating

The abstract is a good idea. At least 4000 years

how the concept has been conceptualized

old, and despite some differences in form, its

in various contexts

function remains unchanged: to represent a

•

larger document by describing or excerpting

from’ + breviare ‘shorten’; ‘that which has

its contents. Here, I describe the contexts from
which abstracts emerged, review the subtexts

An abridgement, from the Latin ab ‘away

been shortened’
•

An abstract, from the Greek ab, or ‘off’ +

of opinions about what abstracts should do,

‘trahere’ or ‘to draw or pull’; hence ‘to draw

and consider the characteristics of their texts,

off from’

including their strengths and weaknesses. I

•

A breviary, from the Latin breviarium;

offer advice on how to write abstracts—and

‘summary’; a short prayer book used by

how to read them.

Catholic priests

The context: The evolution of the
abstract

•

Pope and thus a ‘letter of authority’. Later, a
‘summary of the facts of a case’; a legal brief

“An abstract can be described as a summary of
the information in a document accompanied

•

A condensation, from the Latin condensare
‘to make dense’

by adequate bibliographic information to
enable the document to be traced.”

A brief, a ‘letter or summary’ from the

•

A digest, from the Latin digesta, literally
a ‘digested thing’; to separate, divide, or

Bernard Houghton, in Scientific Periodicals,
19751

arrange
•

An epitome, from the Greek epitemnein, ‘to
cut short’; a summary of non-fiction works

Early abstracts
Abstracts became necessary when the

•

A précis, from the French ‘to cut short’

contents of the documents they represented

•

A review, from Latin revidere, from

were not easily remembered or identified.

re- ‘again’ + videre ‘to see’; ‘to see again’;

For example, in Mesopotamia in 2000 BCE,

a ‘general examination or criticism of a

cuneiform texts, written on clay tablets,

recent written work’

were sealed in clay envelopes for protection.

•

summaries, ‘pertaining to the sum or

The text no longer visible, its contents were

substance’

indicated by an abstract printed on the
envelope.2 By CE 200, the Egyptians had
added abstracts to the beginning of papyrus
scrolls, which avoided the need to unroll
scrolls, up to 20 meters long at times, to
determine their contents.3 Since then, various
types of documents acquired their own form
of abstracts, the terms for many of which
survive today (Table 1).

A summary, from Medieval Latin

•

A synopsis, from the Greek ‘to see together’
or ‘overview’; ‘to see all at once’

Scientific journals and abstracts
In the early 1600s, scientists and scholars
throughout Europe had formed ‘invisible
colleges’, or informal networks of members
who traded correspondence and met to
discuss the scientific issues of the day.3 One

Abstracts also became useful when not

such scholar was Henry Oldenburg, who was

everyone had access to a source document.

an ‘intelligencer’, a type of correspondent

In the 1600s, this scarcity of access led to the

or journalist who collected, copied, and

development of scholarly communication

forwarded these ‘learned letters’ –summaries

networks, then to the scientific journal, and

of observations and experiments – to key

finally to the scientific abstract.

people in these networks.4
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The invisible colleges began to organize

abstracts could be 5 or more pages, because

into formal scientific associations in

the papers could be 40 or more pages).5

1663 with the founding of the Royal

Abstracts was eventually renamed the

Society of London for Improving Natural

Proceedings of the Royal Society, making it an

Knowledge. Not surprisingly, Oldenburg,

‘abstracting journal’.3,5,6 Many such journals

the boundary-spanning intelligencer with

were published throughout the 1900s,

contacts throughout Europe, helped found

including the well-known Biological Abstracts

the Society. As its first secretary, he wrote

(1926 to the present), Psychological Abstracts

abstracts of the papers after they were

(1926–2006), and Chemical Abstracts (1907–

read aloud at the weekly meetings of the

2009).

Society. Shorter than the original paper,
5

abstracts took up less space in the minute

By the late 1800s, the Proceedings and

books, were quicker to read, and could be

Transactions had assumed different functions.

printed faster and less expensively. Thus,

In 1891, authors had to write their own

abstracts enabled rapid communication

abstracts and were required to submit them

of research results.6 This quality led to

to the Proceedings (which published only

the origin of the scientific journal, which

abstracts) and to submit the accompanying

initially published summaries written by
others, not by authors.7 Not surprisingly,
Henry Oldenburg was also on the forefront
of this innovation.

manuscript to the Transactions (which
published only full articles without abstracts).6

Innovations in abstracts
Perhaps the first innovation in abstracts since
the 1660s was the 1914 effort by the Royal

Oldenburg founded the Philosophical
Transactions of the Royal Society of London
in 1665, the first and longest continuously
published scientific journal.7 (Technically,
Transactions is the second oldest journal,

Society to standardize its form: “… every
paper submitted to the Society must be
accompanied by a summary not exceeding
300 words in length, showing the general
scope of the communication, and indicating

the first being the Journal de Scavans, which

points which, in the opinion of the Author,

was introduced 3 months earlier in France,

are of special importance.”6

although it published only summaries of
other publications, not original research.7

This innovation was followed by a similar

Perhaps not surprisingly, the founder

one in 1949, when the Society sponsored the

of the Journal, Denis De Sallo, was also

Guide for the Preparation of Synopses, which

an intelligencer.4) From its beginnings,

established still more of the characteristics of

Transactions included abstracts and a form of

the modern abstract.6 (Why the Guide used

peer review, although both practices would

‘synopses’ instead of ‘abstracts’ is unknown.)

evolve.

From the Guide:

The modern scientific abstract

•

“It is desirable that every paper appearing

In 1837, the Royal Society published Abstracts

in a scientific journal be accompanied by

of the Papers Printed in the Philosophical

a synopsis which should be independent

Transactions of the Royal Society of London,

of the text and figures and should

which reprinted the abstracts it had published

preferably appear at the beginning of the

since 1800. In so doing, it began using

paper; it is intended to convey briefly the

‘abstract’ in its modern meaning (although

contents of the paper, to draw attention
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•

to all new information and to the main

A fifth innovation came from the need to

conclusions. It should be factual.”

more efficiently screen the medical literature

“The synopsis should be subject to the same

for the practice of evidence-based medicine.

editorial scrutiny and correction as is usual

The structured abstract for reporting clinical

for the full paper. Automatic acceptance

trials was introduced by Annals of Internal

of a synopsis written by an author is not

Medicine in 1987,10,11 and the CONSORT

desirable. … It should be presumed that the

extension for abstracts was released 20 years

reader has some knowledge of the subject

later.12

but has not read the paper.”
•

“It is impossible to recommend a

A sixth innovation has been the introduction

standard length for a synopsis. It should,

of visual abstracts, such as the graphical

however, be concise and should not

abstract and video and animated abstracts.13-15

normally exceed 200 words.”
•

“It is preferable to use the third person

Thus, the production and publication

to focus the reader’s mind on the things

of abstracts evolved in several stages.

of the laboratory and the natural world,

They were first written by others

rather than to draw attention to the text

after publication of the article,5,6 then

itself or its author.” (However, first-person

before publication of the article,5 and

pronouns have been acceptable if not

finally published instead of the article.6

preferred in scientific publications since

Eventually, they were written by authors

the early 1900s.)

and published with the article6 and later, at
the beginning of the article.6

A third innovation was the adoption of the
IMRAD format (introduction, methods,

The abstract has also changed its form to

results, and discussion). The format was

take advantage of new media. Originally

introduced in the early 1900s for reporting

written in narrative form, it now includes

research but was slow to be adopted. Its

a more enumerative form (the structured

modified form (introduction, methods,

abstract). Originally prepared exclusively

results, and conclusions) was first used in

as text, it can now include images (meeting

abstracts in the 1940s. Not until the 1970s

abstracts). Originally prepared to be read, it

was the format established in both articles

now includes text and images to be ‘viewed’

and abstracts, when it was adopted by the

(posters). Originally prepared in words, it

International Committee of Medical Journal

now includes a form comprising only images

Editors (ICMJE).8

(graphical abstracts). Originally prepared

7

8

for print, it now includes a form presented
A fourth innovation was the scientific poster,

as full-motion video to be watched or read

introduced in conferences of the natural

online (digital meeting abstracts, videos, and

sciences during the 1960s.9 Posters could be

animated abstracts).

accompanied by a lecture or by conversations
with the authors, who would stand by their

As described below, the abstract continues

posters in a viewing room. Critically, posters

to evolve to accommodate the features of

are the only type of abstract that supports in-

new media. But different subtexts have also

person networking. Many posters today are

emerged, perhaps unconsciously, about its

digital and displayed on monitors, as opposed

purpose(s) and therefore about its desired

to the traditional poster board.

form and content.
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The subtext: Opinions and
expectations of abstracts

Attempts to accommodate both approaches
include the suggestion to have shorter,

“The ideal summary is more than a mere

descriptive abstracts aid readers and to have

digest or shortened form of the paper. It

longer, informative abstracts summarize

differs from the paper itself in that it is

the research.21 A second, if unintentional,

addressed to a wider circle of readers which

accommodation was to standardize the

may include the experts but contains also

information reported, as in the structured

many others who should, in fact, receive the

abstract used in medicine (see below).11

principal attention. For this reason, it may
be more difficult to write than the paper

In my opinion, the primary purpose of an

itself...” [Emphasis added]

abstract is to help readers choose what to
read. What other decision could reasonably

William H. Bragg, President of the Royal

be based on an abstract, even a well written

Society of London, 193816

one? An abstract cannot establish the validity

Approaches to writing abstracts

of the methods, confirm the soundness of

There are two approaches to writing

the conclusions, communicate nuances or

abstracts. One is to focus on readers to help

exceptions, or – critically – support informed

them 1) choose which articles to read,

decision-making. In fact, as described

3,17,18

2)

screen articles more quickly,3,14,16,17 3) decide

below, substantial proportions of abstracts

whether to retrieve an article to read,3 4)

are characterized by information that is

plan to attend a lecture or view a poster at

misleading, missing, or inconsistent with

a conference,19 5) expect publication of the

the full article. These problems alone are

completed research,3 or 6) become aware of

common enough and serious enough to

the research.3,7,21

prevent them from justifying any decision
other than whether to read the full text.

The other approach is to focus on the study
and summarize the research, especially for
readers who will not or cannot access the
full article, either because it is physically
unavailable or written in a different

Expectations of abstracts
In recent years, some journals have added
two headings to the structured abstract:
limitations of the study and harms.12,25-27
Certainly, this information needs to be in the

language.6,18,21 In this case, the abstract

article,28 but would including it in the abstract

substitutes for the full article.21 This approach

make the article more attractive to readers?

holds that abstracts should contain as many

Would its absence make it less attractive?

details as possible12,22-24 (which does aid in
indexing).11,21

The rationale for adding these headings
is the concern that physicians might base

The implications of these approaches are

treatment decisions only on the abstract,

that reader-focused abstracts might include

without appreciating the study’s limitations

more details on the nature and extent of

or the treatment’s potential for harm.7,12,22,27,29

the problem and on the implications of the

The concern is justified.29,30 In fact, a large

research, whereas study-focused abstracts

proportion of physicians worldwide can

might report more details of the methods and

access only abstracts. Yet, all studies have

more data.

limitations and the potential for harm, and

3
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this information is also missing from many

Informative (or informational,

articles reporting clinical trials.28 In addition,

comprehensive, complete, or author)

agreement among reviewers on the quality

abstracts, the most common type, consist

and relevance of abstracts is distressingly

of a single paragraph of 200 to 350 words

poor. Finally, in an appalling proportion

organized with an introduction, methods,

of abstracts, the information is missing,

results, and conclusion, although these

biased, or inconsistent with the full article.

headings may or may not appear in the body

These problems are far more common and

of the abstract. These abstracts provide details

potentially just as serious as not reporting

about the research, including results and

limitations or harms in the abstract. In my

conclusions.1,3,11

31

opinion, ‘to prevent physicians from making
mistakes’ is neither the intended, nor a

Structured abstracts, developed to help

desirable, nor an achievable purpose of an

readers screen reports of clinical trials

abstract.

more efficiently, consist of five or more
headings (the number and terms vary among

The text: Current forms of the
abstract

journals), each representing a key aspect of
a randomized trial or a prospective study.11,12

“The present general unsuitability of

Typical word limits are 200 to 350 words.

authors’ summaries for use as abstracts

Usually, only the results and conclusions

is recognised; nevertheless, if these could

require complete sentences (Table 2).

be used it would increase the speed of
publication and reduce the cost of journals
publishing abstracts.” [Emphasis added]

Circular letter from the Royal Society to UK
learned societies, 12 April 19496

Types of abstracts
Abstracts have taken a surprising number of
forms that differ in how much information
they convey, what kind of information they
convey, and how they convey it. (Wikis, blogs,
social media, podcasts, and other digital
media are capable of transmitting abstracts
but are not addressed here.)
Descriptive (or indicative, limited,
unstructured, or narrative) abstracts consist of
a single paragraph, without internal headings,
that describes the contents of the article, as
opposed to reporting data or results. Typically
150 to 250 words long, descriptive abstracts
are not recommended for articles reporting

Table 2. The CONSORT Extension to Structured
Abstracts.12 The heading on harms was added
to help prevent readers from basing treatment
decisions only on the information in the abstract.
(See text for discussion of this issue.) Many
journals use different headings.
• Title

• Outcomes

• No. analysed

• Trial design

• Randomization

• Harms

• METHODS

• Blinding

• CONCLUSIONS

• Participants

• RESULTS

• Trial registration

• Interventions

• No. randomized

• Funding

• Objective

• Recruitment

Meeting (or conference) abstracts differ from
the above forms in that they usually have
higher maximum word limits and can include
tables, graphs, and images (Figure 1). More
often published in a conference programme
than in journals, meeting abstracts help
readers decide whether to attend a lecture
or view a poster, as opposed to reading an
article.

research, but they are often necessary for
review articles that address several questions

Posters are similar to meeting abstracts in that

or summarize several topics.1,3,11

they can include tables, graphs, and images
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often than not, unmet – that the full results of
the study will be published.16,32,33
Graphical abstracts draw attention to the
article by summarizing a study in a drawing
or diagram (Figure 3). One study found
that adding graphical abstracts to tweets
greatly increased visits to the article on the
publisher’s website,15 but another found that
graphical abstracts were viewed, downloaded,
and cited less often than similar articles with
conventional abstracts.13
Plain-language summaries, which generally
avoid using technical terms, were introduced
Figure 1. A meeting abstract published in a

to make science more accessible to the public.

conference programme.*

In one study, these summaries and video

*Such abstracts may include tables, graphs, and
images. The number in the upper left corner
is the number of the associated poster that was
displayed at the conference. (Source: Suzuki S, Ohe
T, Kurita T, et al. Clinical and electrophysiological
characteristics in patients with exercise induced

abstracts were preferred to graphical abstracts
and traditional scientific abstracts.14
Video and 2- and 3-dimensional animated
abstracts were likely introduced in 2009.34

idiopathic multiform ventricular tachycardia.

These online abstracts, which average 2 to

Differential effects of atrial pacing and isoproterenol

5 minutes, feature authors talking about

infusion on QTc interval and induction of

their research and are especially useful

ventricular arrhythmia. J Am Coll Cardiol. 25

for demonstrating equipment, surgical

Feb.1995 [2_Supplement_1] 107A. Via Creative

techniques, and laboratory procedures. Most

Commons CC BY-ND 2.0.)

are low-budget videos made by researchers,
although commercial vendors are available.

and allow higher maximum word counts
than those for printed abstracts. The poster
is essentially an expanded abstract (ideally,
fewer than 800 words32 but often much
longer, at the insistence of authors) presented
in a different medium with more space (up
to 120 × 90 cm). Whereas abstracts are read,

Ergonomic abstracts consisted of a series of
nested tables. Proposed in the mid-1970s, they
never caught on.7,35,36 The abstract looks like a
small poster in that it consists of a rectangle
containing several other rectangles, each
containing a specific kind of information,
such as text, tables, graphs, or images.

posters are meant to be ‘viewed’ from 1 to 3
metres away (Figure 2).32

Tabstracts, introduced by JAMA in 2015, were
a variation of the structured abstract in which a

‘Promissory’ abstracts (a useful if not widely

numerically dense results section was replaced

used term)33 are meeting abstracts that report

with a table that more clearly summarized the

the interim results of a study, especially at

data. Limitations in displaying them online led to

conferences featuring state-of-the-art research.

discontinuation. Only 47 were published (personal

‘Promissory’ refers to the expectation – more

communication, Stacy Christiansen 20 Jan. 2022).
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Figure 2. Scientific posters can present more information than other kinds of abstracts, but they
are visual, so their effectiveness depends largely on good graphic design. Left panel: A poorly
designed poster with too much text, long lines of type, justified paragraph margins, small type
sizes, few illustrations, and little white space. Right panel: A well designed poster that is visually
pleasing, presents only the main points of the research, and devotes more space to illustrations
than to text. (Via Creative Commons CC BY-ND 2.0.).

Figure 3. Graphical abstracts are intended
to – and do – attract attention. Difficult
to create, they may also be difficult to
understand and therefore less often read.
(Source: Bertoglio F, Fuhner V, Ruschig M, et al.

Figure 4. Cartoon abstracts and teaching

A SARS-CoV-2 neutralizing antibody selected

materials are surprisingly effective in

from COVID-19 patients binds to the ACE2-RBD

attracting attention and improving

interface and is tolerant to most known RBD
mutations. 2021;36(4):109433. doi.org/10.1016/j.
celrep.2021.109433 Via Creative Commons CC BYND 2.0.)

comprehension and interest in a topic.
They are part of a new field called ‘graphic
medicine’. A major drawback is the space
required to keep the images and text legible.
(Source: Hapsari VD, Xiong S. Effects of high

Cartoon abstracts, introduced by Taylor

heeled shoes wearing experience and heel height

& Francis publishers in 2015, appear to

on human standing balance and functional

be surprisingly popular and effective in
improving depth-of-read, comprehension,

mobility. Ergonomics. 2016;59(2):249-64. doi:
10.1080/00140139.2015.1068956 Via Creative
Commons CC BY-ND 2.0.)

and retention in both the general public
and clinicians (Figure 4).37,38 They are part
of a field called ‘graphic medicine’, in which

Problems with abstracts

medical and health information is presented

As a group, abstracts are distressingly

as illustrations or cartoons.

inadequate representations of their articles

39
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and the associated research.7,11 However, the

findings were reported in only 24, and

shortcomings of abstracts described below

relevant statistically significant results

usually cause problems only when an abstract

were missing in 16.43

is cited without reading the full article or
is inappropriately used to inform, say, a
treatment decision.

Problems with misleading information: ‘Spin’
‘Spin’ is reporting a desirable conclusion that
is not supported by the data. It commonly

Problems with missing information

occurs when authors claim that a treatment

•

In the abstracts of 198 randomized

is beneficial, although improvement in

trials in periodontal care published by

the primary end point was not statistically

57 journals, the sizes of experimental

significant.44,45 Spin may be apparent

groups were almost never reported.

when authors shift the discussion to more

Only 51% (101) identified the study as a
randomized trial, 22% (44) reported the
use of blinding, 14% (28) reported an effect
size, 6% (12) confidence intervals, and 4%
(8) reported the trial setting.30
•

In 303 abstracts of cost-utility analyses,
the intervention was reported in 94%
(285), the comparator in 71% (215), the

promising secondary endpoints, to any
statistically significant results, or when a
P value is described as ‘trending toward
significance’.46 Unfortunately, spin is quite
common in abstracts in all branches of
medicine.7
•

trials in orthopaedic surgery with non-

target population in 85% (258), and the

statistically significant results, spin was

study perspective in 28% (85). However,

found in 45% (112). Of these 112, spin

all four data elements were reported in

appeared in the results of 46% (52) and in

only 20% (61), and three elements were
reported in only 49% (148).40
•

In the abstracts of 146 systematic reviews

the conclusions of 79% (89).47
•

statistically significant results, spin was

evidence was reported in only two-

and confidence intervals were reported

found in 70% (81).48
•

results, spin was found in 96% (69). Spin

heterogeneity, such as the I2 statistic, were

was detected in the titles of 19% (13), in the

reported in only 7 abstracts.41

results of 39% (27), and in the conclusions

In 112 abstracts from studies with
unfounded inferences of equivalence
in comparisons of diagnostic imaging

of 61% (42) of abstracts.46
•

meta-analyses published in five leading

research as equivalence or non-inferiority

general medical journals, spin was found

studies, none specified the power of the

sample size as a limitation.42
•

In the abstracts of 40 randomized trials of
spinal surgery, the primary outcome was
not clearly stated in 31, pertinent negative

Lang / doi.org/10.3897/ese.2022.e85616

In 196 abstracts with non-statistically
significant results randomly selected from

performance, none identified the

study, and only 1 acknowledged small

In the abstracts of 72 randomized trials
reporting non-statistically significant

in fewer than half. Measures of

•

Of 116 randomized trials in psychiatry
and psychology journals with non-

in periodontology, the direction of

thirds, and the strength of evidence

In the abstracts of 250 randomized

in 94% (184).49
•

Among the abstracts of 114 randomized
trials in emergency medicine with nonstatistically significant results, spin was
found in 44% (50).50
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Problems with lost, missing, and inconsistent
information: Meeting abstracts
In addition to missing data and spin, a large
proportion of meeting abstracts are not
followed by publication of the completed
study. In addition, the information in the
published article often differs from the data
presented at the conference.3,51
•

Of 19,123 abstracts presented at 234
biomedical meetings between 1957 and
1999, only 44% (8414) had been published
in peer-reviewed journals within 6 years.52

•

Among 200 meeting abstracts presented
at the Brazilian Congress of Plastic
Surgery in 2010 and 2011, only 25% (50)
had been published by 2016, and 96%
(48) of these had discrepancies: 46 in
authorship, 26 in sample size, 18 in study
designs, 10 in methods, 10 in results, 4 in
conclusions, and 3 in purpose.53

•

Of 2345 abstracts presented at five
meetings of the International Liver
Transplantation Society between 2004
and 2008, only 39% (913) were eventually
published. Among the published articles,
50% were from the plenary sessions, 49%

Editorial caution signs
An abstract can indicate potential problems in
a manuscript.
Circular reasoning. Sometimes authors
report conclusions in the abstract that are the
same as the study hypothesis. In the example
below, there is no indication that the study
did or found anything new.
Hypothesis: Cardiac-signalling
proteins sensitive to changes in cardiac
status may help predict long-term
cardiac effects of doxorubicin in
children with acute lymphoblastic
leukaemia.
Conclusions: Cardiac-signalling
proteins may help identify children
with acute lymphoblastic leukaemia at
greatest risk of the long-term, adverse
cardiac effects of doxorubicin.
Desperate reasoning. Sometimes authors
study something that can be studied rather
than something that needs to be studied. The
result is often a poor purpose statement.

were from oral presentations, and 35%
were from posters.54
•

Of 770 meeting abstracts in orthopaedics
and traumatology, only 29% (227)
were followed by full publication.

“The relationship between academic
achievement and dancing ability is not
well-described.” (Why does it need to
be described?)

Discrepancies were found in 80% (182) of

•

the published articles, in 44% of the 116

“Homeopathy has been studied

oral presentations, and in 22% of the 111

elsewhere but similar studies have not

poster presentations.55

been done here.” (Why does it need to

Of 1045 abstracts accepted for the 2010,

be done here?)

2011, and 2012 North American Spine
Society annual meetings, only 44% (460)

“Little is known about how the titles of

were eventually published as full articles

research articles have changed in length

before or up to 3 years after presentation.

over time.” (I call these ‘LIKA studies’ —

Podium presentations were more likely

‘little is known about’ — therefore we

to be published than poster presentations

had to study it. Maybe not.)

(47.1% vs 37.7%).56
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Poor writing. Below, the original statement

then decide to link to the full manuscript),

was not impressive. However, editing revealed

and the only parts published in conference

that the study was actually quite important.

proceedings. In fact, for almost all readers,
the article does not exist beyond its title

Original: “Little is known about the

and abstract.23 Inaccuracies in abstracts are

outcomes in preterm infants with

common, serious, widespread, and long-

heart defects and the factors associated

standing. Such abstracts are often clearly

with surgery and survival.”

deficient – and even dangerous – when
assumed to be accurate and actionable

Revised: “The consequences of

summaries of the research. Abstracts should

offering either corrective or palliative

inform only the choice of what to read and

surgery to preterm infants with heart

never what to do.

disease are largely unknown. This
study will help inform these decisions.”
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